produce the gas necessary to raise the bread; by the other method it is given a porous character, either by forcing carbon dioxide under pressure into the dough while it is being mixed, as is done in making aerated bread, or by mixing with the other ingredients certain chemicals, which, when they come in contact with the water used in making the dough, evolve gas, either immediately upon mixing the bread or later when it becomes hot during the process of baking.
The method of preparing bread with the aid of yeast has been extensively investigated and the func- These again were giving off gas after incubating over night. Since milk-agar plates are always rather opaque it was thought advisable to plate this culture upon clear media so as to be more certain that it was pure. This was done but not a tube produced any gas after incubating. This then was either not a pure culture or it lost its ability to produce gas during the plating on clear media. Further attempts to obtain another gas-forming culture by plating with milk-agar failed utterly.
It was observed that when the predominating culture from the fermenting batter was isolated and grown in milk that after a curd had formed the milk began to be peptonized near the surface and after standing a few days a large part of the curd was peptonized.
The same effect was observed when milk-agar tubes were inoculated with this culture, only the peptonization proceeded downward in the tube much slower.
In milk-agar tubes, inoculated direct from the fermenting batter, the peptonization of the milk was also observed near the surface while farther down gas was formed which at times pushed part of the media together with the cotton plug out of the tube. This latter effect was observed in broth-agar tubes also when the (20) •flasks was destroyed, the plugs were pulled and the flasks set in a gas oven which had been repeatedlyused as a place to keep the "emptyings" and sponges as well while they were fermenting. If Table I 
O t^<s rt a The evolving gases were determined as follows: 46 grams of commeal, 20 grams of powdered milk and 4 grams of starter were stirred into sufficient hot water to make a batter. After 8 to 10 hours when gas was being given off rapidly, the fermenting mass was stirred into a mixture of 1000 cc. water and 120 cc. powdered skim-milk. The meal settled to the bottom and the decanted milk was used for collecting the gas; glass cylinders of a capacity of 500 to 750 cc. were filled with this milk and inverted in a porcelain dish over a portion of the same milk. Gas began to form at once and after standing for an hour or two the cylinder was completely filled. The cylinder was half filled in about 20 to 30 minutes but as the column of liquid became shorter, the increase in volume of gas was proportionally slower. The gas obtained by this method, it was assumed, is similar to that produced in the bread.
The collected gas was taken into a 100 cc. Hempel gas burette by displacing water. The CO2 was de- termined in a KOH pipette, the oxygen in a phosphorus pipette and the hydrogen by passing the gas (27) through a short capillary tube filled with palladiumized asbestos, the tube being kept at a temperature of ioo°C.
In Series i and 2 methane was tested for by passing the gas into an explosion pipette but none was detected. In Series i and 2 the gas used in the analyses was collected immediately upon mixing the milk and the fermenting mass. It was observed that after the cylinder was filled with gas and removed from the milk that a rennet curd had formed which was carried to the top by the evolving gas and could readily be skimmed off. In Series 3 and 4 the milk used was boiled to expel carbon dioxide and air and cooled to 45°C. before mixing with the fermenting mass, also the first cylinder of gas evolved was discarded and that used for analysis was collected over the clear whey after the curd was skimmed off. By discarding the first cylinder of gas, it was assumed that the whey became saturated with the evolving gases. The Hempel burette was filled by displacing this clear whey.
In Series i, 2 and 3 it will be seen that the CO, and hydrogen never exceeds 97 per cent., and in Series 4 the oxygen was also determined after removing the COj.
This oxygen was calculated to its equivalent (28) of air and added to the percentages of CO3 and hydrogen ajid brings the total to nearly 100 per cent.
Since no methane was found, the hydrogen in Series 4 was determined by means of The difference in the methods of fermentation, the difference in the gases produced, and the absence of alcohol in salt-rising bread was suspected to make an appreciable difference in the losses of dry material in the two kinds of bread. It was observed, too, both by the author and practical bakers, that the yield in salt-rising bread is invariabl}^somewhat larger than in yeast bread.
With the object in view of detecting any differences that normally occur in the losses of these two types of bread, these were determined. The flour used was a Kansas patent and the bread was fermented as nearly as possible in accordance with the best bakery practice.
All determinations were made from the same sample of flour. This was made uniform by putting about equal portions in eight separate dishes and then partly filling a large glass stoppered bottle from these by taking in rotation a tablespoonful at a time from each dish. When the large bottle was about two-thirds filled, it was rolled back and forth over the floor so as to insure perfect uniformity.
The yeast bread was made by the straight dough process which is used most extensively by manufacturing bakers at the present time.
The bread was mixed in a small universal bread mixer as it was found that there was less mechanical loss than if mixed by hand. The yeast was dissolved in a small portion of the water and the salt and sugar were put into the mixer and dissolved in a part of the water.
The yeast was then added and the containing vessel rinsed with the remainder of the water.
The flour was then put in and the mixer turned, until the dough was uniform, when it was carefully removed and put into a large porcelain evaporating dish and allowed to ferment as long as had previously been determined best for this particular flour. It was kneaded down three times., After having been properly fermented the dough was moulded into 2 loaves, without the use of flour, allowed to rise and baked regularly in an electric oven at a temperature of 220° ( 30) to 230 When grown in nutrient agar it produces gas also and causes holes and rents in the mediiim.
On plates it appears in round, raised, semitransparent colonies.
In milk gas bubbles are given off and after about two days, sometimes less, a curd will form which is broken and full of gas bubbles. After a week or longer a part of the curd, usually down one side of the tube, will dissolve, leaving a clear light colored whey. In broth gas bubbles are given off and a rather uniform cloudiness appears. In stab cultures the growth spreads over all or nearly all the top of the medium, while farther down gas bubbles appear. once, and then not without some doubt in regard to its purity, was a culture obtained that would produce gas, and this culture soon lost this ability. When the meal is subjected to lower temperatures, however, a gas-forming organism can readily be isolated, and it is the opinion of the author that the pure culture with which bread was made in these experiments was subjected to a temperature lower than 75°C, by the housewife making the bread, and that the organism, although its cultural characteristics were not fully determined, was a member of the coli group.
It produced a similar reaction in milk and gelatin media, did not form spores, and had the morphological characteristics.
As would be expected from the variations in the flora of bacteria present in the batter, depending upon the temperature at which it is made, differences are also observed in the character of the bread produced.
The batter when not subjected to temperatures that destroy non-spore-bearing organisms has a different and usually a stronger odor which at times becomes very offensive, and it not eliminated during (41) Fermentation and the evolution of gas begins sooner, but with less regularity and certainty, when the temperature of the batter is not raised to the point at which non-spore-bearing organisms perish. With the use of the artificial product prepared in these experiments, however, which it was found best to stir directly into the boiling liquid, the evolution of gas begins both sooner and with a much greater degree of regularity than if meal is used and set at the most favorable temperature.
CONCLUSIONS.
The leaven in salt-rising bread is not yeast as is indicated by the literature on the subject, but certain bacteria.
